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Abstract—Obesity is one of the world's health problems. The
increase in obesity is associated with increasing degenerative
diseases such as hypertension. Hypertension is one of the main
risk factors for mortality in the world. One of comorbid disease
in patients with hypertension will increase mortility is
dyslipidemia or disorder of lipid profiles.  The aim of this study
to determine the comparison in lipid profiles between obese-
hypertensive and non hypertensive. A cross-sectional study was
carried out among forty obese participants. Blood pressure
measurement using a mercury sphygmomanometer.
Hypertension was defined as systolic blood pressure (SBP) up to
140 mmHg and/or diastolic blood pressure (DBP) up to 90
mmHg. Serum lipid profiles such as total cholesterol (TC), low-
density lipoprotein (LDL), triglycerides (TG) and high density
lipoprotein (HDL were measured using the cobas 6000, series 501
after subjects had fasted for 12 hours. The results shows that
seventeen of obese participants were hypertensive and twenty
three were non hypertensive. The TC, LDL and TG levels
increases in obese hypertensive more than in non-hypertensive
while HDL decreases in hypertensive patients. The TC and TG
level (mg/dl) in obese hypertensive compared in obese non
hypertensive were 203.64 vs 183.25; 168.70 vs 112.91 which the
independent-samples t test showed significant different. The
present findings show that serum total cholesterol and
triglyceride levels are significant changes in obese hypertensive
patients than in obese non hypertensive.
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I. INTRODUCTION

Obesity is one of the world's health problems are increasingly
common, associated with the development of some of the
most prevalent diseases of modern society. Obesity increases
risks of cardiovascular diseases such as hypertension. Obesity
is closely related to an increased risk of hypertension.
Acumulation of fat in body can cause blockage in the blood

vessels so that the heart works hard in pumping blood that
causes increased blood pressure/ hypertension. [1].

According to The Third National Health and Nutrition
Survey (NHANES III), the risk of hypertension has
significantly increased in men and women with obesity [2].
The World Health Organization (WHO) reports, that in 2012
at least 839 million cases of hypertension and is estimated in
2025, 29% of the total world population, risky become obesity
[3]. Of 839 million people with hypertension, 333 million are
in developed countries while the remaining 639 million are in
developing countries. In Indonesia, in 2007, the prevalence of
hypertension in urban and rural areas range from 17-21%, but
the data nationally is not yet complete. Most people with
hypertension in Indonesia are undetectable, while those
detected are unaware of the condition of the disease.
Hypertension is the third leading cause of death reaching 6.8%
of the population mortality at all ages in Indonesia [4].

Hypertension is a chronic disease that where the increase
of blood pressure happened within a period long). Patients
who have at least three reads of blood pressure which is
exceeding 140/90 mmHg when taking a rest. It is estimated
has the status of blood pressure

One of comorbid disease in patients with hypertension will
increase mortality is dyslipidemia [5]. Hpertension and
dyslipidemia often coincide happens. Each is risk factor for
cardiovascular disease. Dyslipidemia can be defined as a lipid
metabolic disorder which there is an increase or decrease in
the lipid component in the blood. Blood lipids that used as a
measurement of dyslipidaemia are types of triglycerides, total
cholesterol, high-density lipoprotein (HDL) and low density
lipoprotein (LDL). TC, TG, HDL and LDL call as lipid
profiles. Several previous studies showed the relationship
between dyslipidemia and hypertension [6], [7]. Hypertension
is associated with dyslipidemia in many ways and contributes.
Hypertension and dyslipidemia are related with oxidative
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stress and are major causes of cardiovascular disease. It is
widely accepted that cardiovascular disease is associated with
hypertension. The increasing of the TC, LDL, and TG and
decreasing of HDL are risk factor for mortality from
cardiovascular disease [8].
The aim of this study was to determine the comparisonin lipid
profiles between obese-hypertensive and non hypertensive.

II. METHODS

This study is conducted after getting permission from
ethical committee. This study was conducted after getting
permission from ethical committee of Faculty of Medicine of
University of Sumatera Utara No. 595/ KEPK FK USU-RSUP
HAM/2016. Subject that agree to participate the study were
asked to fill out and sign an informed consent after being
given an explanation about the purpose and benefits of the
research.

A. Type of study

This study was a cross sectional study, conducted at Teguh
Murni, Hospital, Medan.

B. Measured of Body Mass Index to Determine of Obesity

Body mass index (BMI) is an anthropometric measure that
describes nutritional status. To determine the BMI is done by
measurement of body weight and height Body weight and
height is measured by using digital scale with maximum
capacity 150 kg, microtoise maximum length 200 cm. BMI is
calculated by dividing weight and square of height. BMI >25
kg/m2 was classify as obesity. [8].

C. Measured of Blood Pressure to Deternine of Hypertension

Hypertension participants were selected and diagnosed
based on their history, physical examination according to the
JNC 7 (Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure Criteria)
for the diagnosis of hypertension[9]. Physical examination for
hypertension was measured of blood pressure (BP) while
participants were sitting after at least 10 min of rest.

The measurement was on the cubital fossa supported at
heart level of participants and using a mercury
sphygmomanometer which had been calibrated before. The
systolic blood pressure (SBP) was defined by the onset of the
first Korotkoff sound, and diastolic blood pressure (DBP) was
indicated by disappearance of Korotkoff sound. Two
measurements of blood pressure were taken and hypertension
was defined as SBP ≥140 mmHg and/or DBP ≥90 mmHg.
Blood pressure measurement was performed twice. If the first
and second blood pressure difference measurements are
greater than 10 mmHg then the blood pressure measurement is
performed again after the rest for 2-3 minutes. Differences of
<5 mmHg were allowed.

D. Measured of Blood

Lipid profile was measured using a cobas 6000 series 501
(enzyme method) from blood sample participant after at least
twelve-hour fasting.

E. Analysis of observations

In this research, the results of data analysis done by
univariate and bivariate analysis. Univariable analysis is a
descriptive analysis to describe the characteristics of each
variable (age, sex, weight, height, blood pressure, lipid
profiles) with frequency distribution that will be presented in
the form of narration and tabulation. The normality test with
Kolmogorov Smirnov test was performed to determine the
bivariate correlation test to be used. The quantitative data was
expressed as mean ± SD. Spearman’s correlation test was used
to see the correlation of blood pressure with BMI The
independent t-test were used to see the relationship lipid
profiles with blood pressure with SPSS version 16 sotfware.

III. RESULTS AND DISCUSSION

This study was done on forty subjects who were willing to
participant as subject research respondents. Characteristics of
variable of this study can be seen in table 1.

TABLE 1. CHARACTERISTICS OF STUDY POPULATION

Variables N,Mean, SD Min, Max

Age (year) 39.10±11.65 20.00; 67.00

Sex: Male n(%) 24(60.00)

Female n(%) 16(40.00)

Anthropometry

Height (cm)
163.25±8.95 148.50; 180.00

BodyWeight (kg)
87.82±17.76 60.00; 129.30

BMI (kg/m2)
32.65±4.73 25.60; 45.31

SBP (mmHg) 130.90±17.88 103.00; 179.00

DBP (mmhg) 83.87±9.03 66.00; 104.00

Hypertensive(%) 17(42.50)

Non-Hypertensive(%) 23(57.50)

TC 191.92±31.21 119.00±269.00

HDL 53.02±12.64 34.00; 86.00

LDL 126.30±24.98 47.00; 174.00

TG 136.62±79.47 46.00; 452.00

Correlation of blood pressure with BMI in study
population is shown at table 2.
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TABLE 2. CORRELATIONS BETWEEN BMI WITH SBP AND DBP

Variable BMI
p* r

DBP 0.039 0.327

SBP 0.048 0.315

p*= spearman’s correlation

Lipid profiles of the hypertensive and non-hypertensive
obese participants is shown at table 3.

TABLE 3.L IPID PROFILE AND HYPERTENSIVE AND NON-
HYPERTENSIVE OBESE SUBJECTS

Lipid Profiles
(mg/dl)

Blood Pressure p*
Hypertensive Non-Hypertensive

TC 203.64±17.32 183.24±36.39 0.039
LDL 133.47±13.39 121.00±29.93 0.12
HDL 51.74±12.26 53.94±13.10 0.59
TG 168.70±27.83 112.91±17.02 0.026
p*= the independent-samples t test

In this research, table 1 shown , twenty-four of forty
participants who obesity were male and sixteen of forty
participants were female. The characteristic mean of age was
39.10±11.65 years old. The mean BMI of participants was
32.45 kg/m2. At Indonesian, the  BMI value that normal
category  was 23-25 kg/m2. There is an increasing prevalence
of obesity, especially in developing countries. The prevalence
of obesity in developing countries relationship with  calorie
intake and physical activity [10]. In developing countries,
people tends to consume high-calorie fast food. Lifestyle
changes such as a diet that leads to ready-to-eat foods that
contain lots of fat, protein and high salt and low fiber is one of
the factors causing obesity [11].

Obesity is not just about the number of eating foods but
also the lack of physical activity. The development of
technology leads to various lifestyle changes, especially in
physical activity. Technological development in developing
countries cause many activities can be done easily and
quickly. So, that is make people had low physical activity. For
examples,  the use of computer will cause a person to play
game on line instead of playing soccer in the soccer field, and
many other examples [12]. Low physical activity was
contributed increasing prevalence obesity.
Obesity is one of risk factor that cause degenerative disease
such as diabetes mellitus, coronary heart disease and
hypertension. In this research found that the mean of systolic
blood pressure (mmHg) and diastolic blood pressure (mmHg)
of the obesity participants were 130.90±17.88; 83.87±9.03 and
seventeen of obese participants were hypertensive and twenty
three were non hypertensive.

Table 2 shows that BMI and SBP was significantly
correlated (spearman’s correlation p = 0.039, r = 0.327). The
correlation was also seen in the relationship between BMI and
SBP with spearman’s correlation test p = 0.048 (r = 0.315).
Previous Studies in Shiraz hospital showed that  BMI had

direct relationship with systolic and diastolic blood pressure
[13]. The present research is consistent with the research at
Minangkabau ethnic communities in Padang city [14].
People who are obese, their body will work hard to burn off
excess calories intake. Burning calories requires supply
enough oxygen in the blood. The more calories burn, the more
the supply of oxygen in the blood. The amount of blood
supply certainly makes the heart work harder. The impact of
bloodpressure of obese people tend to be high, so that
hypertension can occur [15].

Table 3 shown that mean of TC, LDL and TG levels
increases in obese hypertensive more than in obese non-
hypertensive subjects while HDL decreases in obese
hypertensive participants. The mean and  SD of TC, TG, and
LDL in obese hypertensive patients were higher than non
hypertensive individuals ( 203.64±17.32 vs 183.25±36.39;
168.70±92.70 vs 112.91±59; 133.47±13.39 vs 121.00±29.93)
meanwhile  the mean and  SD of HDL in obese hypertensive
patients were lower than non hypertensive individuals
(51.74±12.26 vs 53.94±13.10).

The research by Sarwar (2017) shown the similar findings
with the present study. There were observed serum TC, LDL
and TG concentrations and found significantly higher in
hypertensive patients whereas the level of HDL cholesterol
was significantly lower in hypertensive patients [16].

The higher level of serum TC, LDL and TG may be due to
genetic factors and increased consumption of dietary animal
fat, lack of physical exercise or metabolic disorders e.g.
diabetes and hypothyroidism. Increased serum TC, TG, LDL
levels and decreased HDL termed as dyslipdemia 17].

Dyslipidemia comprising altered ratio of high to TC level
and isolated evaluation of the LDL or TG is usually associated
with hypertension. Dyslipidemia is one of comorbid disease in
patients with hypertension will increase mortility.
The independent t-test showed that were significant different
of TC and TG in obese hypertensive patients compared non
hypertensive. (p=0.039 and p= 0.026). Few studies showed the
significance of association between hypertension and TC,
HDL, LDL and TG [18], [19], [20]. Another study, similar
with this present study which was carried outat the
Minangkabau ethnic communities in 8 district in Padang city
showed there was relation between TC as well as TG and
hypertension.

Hypertension and dyslipidemia are major risk factors for
cardiovascular diseases [21]. About 80% of hypertensive
persons have co morbidities such as obesity, low HDL, high
LDL and increased triglycerides. Hypertension and
dyslipidaemia are well known to frequently coexist. The
coexistence of hypertension and dyslipidaemiah as
multidimensional clinical implications. CVD risk is
synergistically enhanced and for this reason, both conditions
should be treated aggressively. This association has been
linked to obesity [22].

TC  is including the family of lipid profiles. The presence
of  TC in body has a function as nutrients which are badly
needed by the body. beside the other nutrients such as
carbohydrates, proteins, vitamins, and mineral. Increasing of
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TC are very easily sticking in the vessel wall coronary blood,
so it raises plaque that assciation with the onset of
hypertension.

In general, the high blood pressure will show the
increasing of TG levels. In hypertension, the high level of TG,
and lack of fiber, lack of exercise are at risk of atherosclerosis.
For a long time the TG excess, it will accumulate in the blood
vessel walls, this deposit is called atheromatous plaques. This
plaque will grow larger, and will reduce the diameter of the
blood vessels so that it becomes narrow. Eventually there will
be a blockage of blood flow, so it takes great pressure to drain
the blood throughout the body. When the muscle cells of the
arteries buried in the fat. Then the elasticity will disappear and
cannot control the  blood pressure, the result is the
hypertension happened.

In this research, there were no significant difference LDL
and HDL levels between hypertensives patient and non-
hypertensive–obese subjects (p=0.12 and p= 0.59).
The results similarly previous study Feryadi, (2014) shows
HDL and LDL had not significant relation with hypertension
LDL as a carrier of cholesterol in the blood, when excessive
levels will settle on the walls of arteries and form plaque and
cause constriction and even closure of blood vessels
(atherosclerosis) [23].

HDL is a lipid compound containing 52% protein and 48%
fat. HDL is formed in the liver cells and small intestinal cells.
The main function of HDL was transporting cholesterol and
phospholipids from tissue or peripheral cells to the liver for
reorganization prevents the buildup of cholesterol in
peripheral cells. Decreased HDL levels will lead to increased
levels of cholesterol in the tissues and blood circulation. A
decrease in HDL levels up to <35 mg/dl is a potential risk
factor for hypertension [24].

In this study, although the mean LDL and HDL obese
hypertensive levels were higher than non obese-hypertensive
(LDL level of obese hypertensive was 133.47 mg/dl , LDL
level of obese non hypertensive was 121.00 mg/dl and HLD
level of of obese hypertensive was 51.74 mg/dl, LDL level of
obese non hypertensive was 53.94 mg/dl) obese but the values
of LDL and HDL from within the normal category. This may
be the cause so there is no relationship between LDL and HDL
levels with hypertension.

IV.CONCLUSION

In this study showed that TC, LDL and TG levels increases
in obese hypertensive patients more than in non-hypertensive
subjects while HDL decreases in in hypertensive patients.
There were significant different of TC and TG in obese
hypertensive patients compared non hypertensive. While there
were no significant difference LDL and HDL levels between
hypertensives patient and non-hypertensive–obese subjects.
The present findings show that serum total cholesterol and
triglyceride levels are significant changes in obese
hypertensive patients than in obese non hypertensive. This
study indicate that lipid profiles has association with
hypertension.
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